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DATA
ON
8 GHz TO 18 GHz
AND

10.2 GHz TO 10.8 GHz

(OTHER FREQUENCIES AVAILABLE FROM 2 GHz TO 18 GHz IN OCTAVE BANDS)

MINIATURE

SINGLE BALANCED

(DOUBLE BALANCED AVAILABLE)
+90°/-90° OR +0°/-180°

BI-PHASE MODULATOR/SHIFTER

WITH TTL CONTROL LOGIC
(ECL available)

PMI MODEL No: PS-90-8018
(Serial Number: PM90305)

DESIGNED
BY
DR. ASH GORWARA

RENE AFABLE, AND WAYNE PURDHAM

REPORT PREPARED
BY
DIPL.-ING. FRANK RETHMEIER
RENE AFABLE
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+90°/-90° OR +0°/-180°
BI-PHASE MODULATOR/SHIFTER

¢ DIFFERENTIAL PHASE SHIFT
e FREQUENCY RANGE

e INSERTION LOSS

e RETURN LOSS (VSWR)
e SWITCHING SPEED: RISE TIME

¢ RF INPUT POWER

® CARRIER SUPPRESSION

e CONTROL LOGIC
¢ POWER SUPPLY

e SIZE
e WEIGHT

FALL TIME
DELAY ON* :
DELAY OFF* :

+90° OR 180° +10°

e 0.530 == p—0.38 b - ~0.792 =+~
fo—et-0.151 | !
i |
0.223 i
O
cTL MONOLITHICS
INDUSTRIES
MODEL NO.
A PS—901
OPTION(S):

@® @ : © 1o
4 o4 .
GND ! S/N: PM9030 ;

I Hrscum: dzxzs 0.437
1.040 i i

= 2 ki : d) g 1‘
AN : !
\ g ‘\ﬁ- 92 T 420
N | } Yol 0250 |

Shills) P ' i L

. o]

> 138 ! 020  —0.306—]

0.2 jo—o0.38—{

8 GHz TO 18 GHz
2.5 dB TYPICAL (3.5 dB MAX.)
2:1 TYPICAL (2.5:1 MAX))

10 ns TYPICAL (15 ns MAX.)

10 ns TYPICAL (15 ns MAX.)

50 ns TYPICAL (75 ns MAX.)

55 ns TYPICAL (75 ns MAX.)

(25 ns HIGH SPEED UNITS AVAILABLE)
+20 dBm OPERATING; 0.5 W CW,
1 us PULSE WIDTH SURVIVAL

20 dB TYPICAL (15 dB MIN.)

FMI

TTL (ECL AVAILABLE)
+5 VDC @ 75 mA MAX.
-5 VDC @ 20 mA MAX.
2.00" x 0.79" x 0.54"

1.3 oz.

* 50% LOGIC TO WITHIN 10° OF FINAL PHASE SHIFT
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SUMMARY TEST DATA

MODEL NUMBER : PS-90-8018 @F M ’ E@

SERIAL NUMBER " : PM90305 NN

TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V: +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS
J1-J2, LOGIC “0" (0 V)

;. A - 77 & CHE: - _ - 11.15 dB
e??ﬂ a8/ MREF - %.00 gg 5.0 gﬂ/ REF - 0.54 dB
e ? —
CESR_ —| 1115 48 ; -

! i

+RB.000BHZ |

AL
| NN
]

BN

f | 1
STRT +2.0000GHZ CRASA +18.000GHz STOP +18.0006Hz

L FREQUENCY I INSERTION LOSS RETURN LOSS
3.36 GHz 2.95 dB 3.5dB
5.08 GHz 1.06 dB 9.5dB
9.76 GHz 1.04 dB 9.6 dB
13.4 GHz 2.26 dB 12.6 dB
17.4 GHz 2.21dB 10.1 dB
18.0 GHz 1.76 dB 11.2 dB
May 14, 1999
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SUMMARY TEST DATA

MODEL NUMBER

SERIAL NUMBER
TECHNICIAN

VOLTAGE & CURRENT DRAW

: PS-90-8018
: PM90305
: Frank Rethmeier

:+5V,-5V: +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS
J1-J2, LOGIC “1" (+5

OH4: A —-M
1.0 48/ HEF

—

2.6% oB : a. .M
3.00 dBb ag?o o/ REF

12
i! ! ;
| i ; _ L J
+2.00006Hz CRSR +18.000GHz &TOP +18.0Q0GHZ

" FREQUENCY | INSERTION LOSS RETURN LOSS
3.36 GHz 4.69 dB 3.8dB
5.08 GHz 2.90 dB 5.6 dB
9.76 GHz 2.01dB 16.6 dB
13.4 GHz 2.71dB 11.7 dB
17.4 GHz 3.274B 15.8 dB
18.0 GHz 2.65 dB 9.3dB

May 14, 1999
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SUMMARY TEST DATA RN TN

MODEL NUMBER : PS-90-8018 @F M ’
N/ \V/ /4 NS/

SERIAL NUMBER : PM90305
TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V: +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS
J2-J1, LOGIC “0" (0 V)

. CH1: A - ] OtsjEz

=) - 4.7 -~ . — 44.04 ¢B8
1.0 a8/ REF - 3.00 dB +0 gB/’ BEF - 8.84

I
PHSH ~1 44 .04 %B

+i8.000GHz

P il \V/“

12 > . i

/ | \// \/N
AN I

/

STAT +2.00006HZ EASA +18.000GH2 STOR +18.000GHz

I FREQUENCY | INSERTION LOSS RETURN LOSS

.. ﬁ% -

‘o mg -—

>
)f‘

3.36 GHz 2.95dB 3.4 dB

5.08 GHz 1.06 dB 9.5dB

9.76 GHz 1.03 dB 9.6 dB

13.4 GHz 2.27 dB 12.1dB

17.4 GHz 2.29 dB 13.1 dB

18.0 GHz 1.76 dB 14.0 dB
May 14, 1999
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SUMMARY TEST DATA

MODEL NUMBER : PS-90-8018

SERIAL NUMBER : PM90305

TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V: +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS
J2-J1, LOGIC “1" (+5 V)

DHi1: A =M - 2.73a da Cha: A8 M. -~ 9.85 d8
1.0 dB/ AEF - A.00 dB 5.0 di/ REF - 9.54 0B

12

1
?

{ . .
STAT +2.0000GHZ GASA +18.000GH: SETOP +48.000GHz

I FREQUENCY l INSERTION LOSS RETURN LOSS
3.36 GHz 4.68 dB 4.0 dB
5.08 GHz 2.90 dB 5.9dB
9.76 GHz 1.98 dB 14.4 dB
13.4 GHz 2.74 dB 15.6 dB
17.4 GHz 3.26 dB 14.0 dB
18.0 GHz 2.72 dB 10.0 dB
May 14, 1999
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MW\ ﬂ/\\
NY 77 1)

PMI )
NG

DATA
ON

10.2 GHz TO 10.8 GHz
MINIATURE

SINGLE BALANCED

(DOUBLE BALANCED AVAILABLE)
+90°/-90° OR +0°/-180°

BI-PHASE MODULATOR/SHIFTER

WITH TTL CONTROL LOGIC
(ECL available)

PMI MODEL No: PS-90
(Serial Number: PM90305)

May 14, 1999
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SUMMARY TEST DATA AN T

TTNY /77 J \\
MODEL NUMBER : PS-90-8018
SERIAL NUMBER : PM90305
TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW : +5V,-5V: +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS
J1-J2, LOGIC “0" (0

CH1: - - .83 dB BHa2s - 237.24% d8
1.0 GB/ REF - 2.00 d3 5.0 dB/ FlEF - 9.84 &R
T . — e e e
CRSH = .63 dB : . N
+10 BDOGH” : ;
. a,; L] 2 ‘5‘ ﬂ
12 > oo- - e - -

'l

STFIT +za QODGHZ CRS8A +10.B00RGHZ STOP +10.800GH=

FREQUENCY | INSERTION LOSS RETURN LOSS
10.2 GHz 0.90 dB 13.8 dB
10.31 GHz 0.79 dB 15.8 dB
10.42 GHz 0.70 dB 18.8 dB
10.55 GHz 0.63 dB 23.8 dB
10.68 GHz 0.62 dB 30.3 dB
10.8 GHz 0.63 dB 27.2 dB
May 14, 1999
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SUMMARY TEST DATA

MODEL NUMBER : PS-90-8018

SERIAL NUMBER : PM90305

TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW s +5V,-5V: +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS
J1-J2, LOGIC “1" (+5 V)

cH1: A - 1.89 9B : B ~M .. — 45.82 dB
1.0 88/ Mer - 2000 33- ';'g;l- S o8/ REF — 9.54 uB
| 1 I ‘ |
crse =l L. g 4B i -
o1 %o, 30 oGtz | o
| r ' . H '
i . ‘l ‘ ! : H
P | , .
. ‘ S S S— RS MU SO
} ': - ' T : | ;
B ] ! ) ! | ' | ! " E
— T '~-———- m e e
y ; ! | . :
E : l . 1 v i.
i &> L L . & . i :
B T A Tt
{ : ; ¥ | :
i i : . . }
S —— ; — e
i : |
: {
.‘ ) P - .___'; ——r— :'-, . . .‘ .-_—.—-1.—-______[
5 , l : i i
T JUS S i % i
STRT 50 HO0GH: T TBTEP +10,.8006H2
| FREQUENCY | INSERTION LOSS RETURN LOSS
10.2 GHz 1.96 dB 25.1 dB
10.31 GHz 1.93 dB 30.9 dB
10.42 GHz 1.91 dB 27.4 dB
10.55 GHz 1.94 dB 21.4 dB
10.68 GHz 1.98 dB 17.8 dB
10.8 GHz 1.99 dB 15.8 dB
May 14, 1999
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SUMMARY TEST DATA

MODEL NUMBER : PS-90-8018

SERIAL NUMBER : PM90305

TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V: +68 mA, -2 mA

INSERTION L.OSS AND RETURN LOSS
J2-J1, LOGIC “0" (0 V)

CH1: A =-M - B4 dB CHe: B -M ~ o4 dB
1.0 d8/ REF - 2.00 d8 5.0 dB/ REF -~ 9 54 da

A _..c'u.B.. R R _____-J
| H : ] :
Gz | ! l :
. i ' | |
I ISR N .. ! .
i : T
1 H i
o) A ! <
; 1 : H
! E i
! I
— i . T
: . ! ‘ ! . !
et st 2t = mom e e = .lL_. R |
. S |
. N | I
' \ T i
| i
| i i
— T :
i : i J |
oo b
STRT ~ +10.2006GHz  CHSR +10.800GHz  STOP +10 GG
| FREQUENCY | INSERTION LOSS RETURN LOSS
10.2 GHz 1.09 dB 14.2 dB
10.31 GHz 1.00 dB 16.3 dB
10.42 GHz 0.92 dB 19.1 dB
10.55 GHz 0.85 dB 23.2 dB
10.68 GHz 0.83 dB 24.8 dB
10.8 GHz 0.84 dB 22.9 dB

May 14, 1999
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SUMMARY TEST DATA

MODEL NUMBER : PS-90-8018

SERIAL NUMBER : PM90305

TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V: +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS
J2-J1, LOGIC “1" (+5 V)

CH1: A =M - 41.96 dB CHE®: B8 -—-M - 414 20 dB
1.0 dB/ REF -~ 2.60 dB 8.0 dB8/ REF - 8.54 da
e T
CRS®R _~: 1.96 4B . o
: +10.B00GHZ ‘ :
- U .t e i
R S S P : L .
: : ‘ | ; 5
12 SRR S —. 2 4
i A

1 : 1 : H . ; '
} : ; * : : . ; i
.. —h: - — . X :s - ; s _—...——:u—-.-____;—-_-———-—l
i : ; i : : | )
ks S S S L l 4

STRT +40.200GH=z CAsSA +10.800GHz STOP +10.800GHz

|___F;Rw___| ﬁRTIO_NLOS_S_I RETURN LOSS
10.2 GHz 1.94 dB 19.7 dB
10.31 GHz 1.94 dB 20.2 dB
10.42 GHz 1.96 dB 19.2 dB
10.55 GHz 1.98 dB 17.4 dB ‘
10.68 GHz 1.99 dB 15.5 dB
10.8 GHz 1.96 dB 14.2 dB
May 14, 1999
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SUMMARY TEST DATA Zitii:

MODEL NUMBER : PS-90-8018

SERIAL NUMBER : PM90305

TECHNICIAN : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V: +68 mA, -2 mA

PHASE WITH FREQUENCY
LOGIC “0" (0 V)

521 FORWARD TRANSMISSION

PHASE » REF= 8.88° 45.88°/DIV

0.84000080080 GHz 20.000800008

May 14, 1999
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SUMMARY TEST DATA AN

MODEL NUMBER : PS-90-8018 é\ﬁﬁ M ' )5\3
SERIAL NUMBER : PM90305 ! Suy
TECHNICIAN : Frank Rethmeier

VOLTAGE & CURRENT DRAW :+5V,-5V: +68 mA, -2 mA

PHASE WITH FREQUENCY
LOGIC “1" (+5 V)

5321 FORWARD TRANSMISSION

PHASE

»REF=8.88"°

....................
...................

.....................

....................

45.88°/DIV

.848BBB00AA

GH=z

May 14, 1999
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